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PATENT APPLICATION 
042390P3275R 

Amendment to Claims 

Please amend these claims for reissue as shown below. 
1 (Original). A system comprising: 

a processor coupled to memory by a bus, the processor having a 
processor core and a pad ring, the processor core having an independent power 
supply; 

a voltage regulator providing a plurality of voltages and providing the 
independent power supply; 

a clock signal generator providing a clock signal at a plurality of 
frequencies; 

a state machine to coordinate voltage and dock frequency to the processor 
core; and 

an operating system running on the processor, the operating system 
monitoring an application mix executing in the processor to determine a required 
frequency, and determining a minimum voltage at which the processor core can 
operate at the required frequency, wherein the operating system directs the state 
machine to enter a state in which the required frequency is supplied by the clock 
signal generator and a closest supported voKage equal to or greater than the 
minimum voltage is supplied by the voltage regulator. 

2(Original). The system of claim 1 wherein the voltage regulator provides 
one of an idle voltage or a peak voltage. 

3(Original). The system of claim 1 wherein the voltage regulator can 
provide one voltage corresponding to each frequency supported by the dock 
signal generator. 
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4(Currently amended). A method of reducing power consumption by a 
processor core and a pad ring comprising the steps of: 

accepting a measure of processor core performance need of each 
application cunrently seeking access to the processor core; 

accumulating each measure of processor core perfomiance need to find 
total current need[:li 

calculating a minimum frequency that will allow the processor core to meet 
the total current need for the time period[:Ji 

selecting a lowest supported frequency equal to or greater than the 
minimum frequency to be a required frequencylili 

finding a minimum supported voltage at which the processor core can 
operate at the required frequency independent of a voltage required by the pad 
ring; 

supplying the required frequency and the minimum supported voltage to 
the processor core; and 

dynamically changing the required frequency and the minimum supported 
voltage supplied responsive to a change in the current application mix. 
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5(Currently amended). A method of reducing power consumption by a 
processor core and a pad ring comprising the steps of: 

establishing a maximum allowable power consumption; 

finding a maximum supported frequency which will allow the processor core 
to remain below the maximum allowable power consumption at the minimum 
supported voltage; 

selecting a required frequency to be less than or equal to the maximum 
supported frequency[;]i 

finding a minimum supported voltage at which the processor core can 
operate at the required frequency independent of a voltage required by the pad 
ring[:]; 

supplying the required frequency and the minimum supported voltage to 
the processor core[:]; and 

dynamically changing the required frequency and the minimum supported 
voltage supplied responsive to a change in the current application mix. 

6(Cunrently amended). The method of claim 5 wherein a required 
frequency less than the maximum supported frequency is selected whenever a 
total processor core performance need of the current application mix can be met 
by a lower supported frequency^ 
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7^r-..rn>ntl Y amended ) An apparatus comprising: 
g static rando "" af^-ess memory: and 

, .nrlnm n— — Y -"^ including an operating sY gtemtomon^ 
.p p.i..tinn mix to d etem^m e a frequenoyand a voltage at which a core of the 
p.^..nr can ooer atP in executing thP app liration mix, the ope mtjnqs,^^ 
..^ ..... ^..hin. to enter a stateinwhlch the freguencY and .ttievo!tage 
^rij iisted in anr.nitiance with the a ppiication mix, 

op,^„r..... Ypr.^ntedV Thr .ppn nf r of claim 7 further including a 
.^....tnr adapted - r--'^. idle voltage potential level and a peak 
vnltaae level. 

9(Canceled). 

inrnurmntlva m r n-^-^) tko .p p.ratus of claim Rl 7 wherein the state 
^..Hine is further ad ap t r-d to rdetem^in^l set a minim..m ^.nltag P potentiai level at 
.»h;>-h th.^ processor [ can ooeratel operates. 

..pr..ir>,..lv nres ^nt^^ The appara tus of claim 7, further comprisina a 
.. qnal aenera ^^^r .H.nteri to providP a clock signal of at least two 
frequencies. 
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12(Currenttv amended). A method comprising: 

determining an application mix being executed within a processor as 

monitored by an operating system: 

determining a freouency at which the processor may operate given the 

application mix; 

selecting a minimum voltage potential that corresponds to the freouency: 

and 

directing a state machine to enter a state in which the freguenc v and the 
minimum voltage potential are set to at least a portion of the processor in 
accordance with the application mix. 

13f Previously presented). The method of claim 12, further comprising 
changing the freouency and voltage potential in response to a change in the 
application mix of the processor. 
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-^« (n. ■rr^.nttv amended) A method of one r atinq a p roc pssor, comprising : 
,v,^nit..rinr, hy an Qpera tinfi system, an annlication mix executed by a 
processor 

^o4^rmininr ^ a freouencv and a minimum v o l t a ge po tential at which the 

ap plication mix executes: and 

■ ^ .taf^ machine to {»HjM^t the freouenry and the voltage potential 

^..p plied to th ^ prnnessor t o th^ minimum voltage potential based on the 

a pplication mix to be exe f^rted bv the processor. 

•:tQfr..r»>nti y amended). Th^ method of daim f141 38. further comprisinfl 
H^t^rminina an op^ratinnal freQuen » T ^^^^^ °" the instri ■rations executed by the 

processor. 

^n (Pr^viQiistv presente d ) The meth nH of claim 39. further comprisinfl 
^.diustino the op ^r^tinn^l freouepr ^ ^ft^r adiustinq the mmimum voltage potential. 

4l-45(Canceled). 
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46fCurrentlv amended). A method comprising: 

operating a core of a processor at a voltage inde pendent of a voltage that 

operates a pad ring of the device: 

monitoring an application mix to be executed b v the core: and 
setting a freouencv and the voltage at which the c ore of the processor 

operates to a minimum voltage in accordance with the app lication mix. 

47f Previously presented). The method of claim 46 furB ier including 
operating the core at a minimum supported voltage and operati ng the pad ring at 
a voltage different from the core. 

48f Previously presented). The method of claim 46 further including 
changing the voltage to the core without changing the voftaoe to the pad ring. 
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49(Currentty amended). An apparatus, comprising: 
a processor; 

a voltage regulator adapted to provide at least two voltage pot ential levels 
to at least a oortion of the processor: and 

wherein the voltage potential level provided bv the voltage regulator is 
adjusted depending on an application mix executing in the processor and is 
provided to an electricaHv common terminal in the processor. 

50(Previoustv presented). The apparatus of claim 49. wherein the voltage 
regulator is further adapted to provide the voltage potential level depending on an 
operational freguencv of the processor- 
Si (Currentiv amended). The apparatus of claim 49. further comprising a 
state machine responsive to the application mix of the processor. 

52(Currentlv amended). The apparatus of claim 49, wherein said processor 
is adapted to receive a clock signal that is varied in accordance with changes in 
the application mix of said processor. 
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«;-:t pr^vin..>.iv nresented^ A method co mp ri si n g op eratin g a processor c ore 
^ a first voltaae inri^nfindent of « ^^-ond voltagp thRt operates a pad ring 
...nni.t^ With tho prnr.P.^'^^r core. Said first voltage being varied in accordance 
with changes in an operational load of said proc essor core. 

^ (Prpuintisiv presenteH^ The metho d "f r^la-m 53 further including 
o p^r^tino the oron^c^nr core at a minimnm suDDorted vnltaqe and operating the 
pad ring at a voltaae diffe rent from the processor core. 

«^i^ pr^vin.islv Dresentpri^ The metho H of niaim 53 further including 
rhanoina the fi^^^^t voHaoe to t h *:^ nronessor core v>nthout changing the second 
voltage to the pad ring. 

56-58(Canceled). 
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f^Q (r.iirrentlv amenrifid). An a pparatus comprising: 

^ pr-— ^v^^'rt^ a" ap piin^tinn mix that IS monitorPfl hy an operating 

system: and 

^ ....^ »,^ohln^ ^rianted to ^ fr^nn^ncv of a clock provided to the 
prn^^c^r used to ^v^^M^^ thP acplication mix and further adapted to provide a 
.r.if.n^. pofentiai pr^H^termined in a rm r dance with the frpg. .encv of the clock to 
at least a cnre of a prxx ^RRor for the frequency, 

«npro>.i»...iv nr^«entedV Th^ ^noaratus of clainrn 59, further comprising a 
ynHaae regulator to provid e ♦he voltaae potential level. 

R1 fPreviouslv Presen ted ) The app ^r^t.i... of claim 59. wherein the 
pr»ce^<;or is adap^^ tr. receive a cl orJc signal th at is varied in acocrdanoe with 
changes in the applica tion mix of the processor. 
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